I n t r o d u c t i o n . -An FCC ( f a c e c e n t e r e d c u b i c ) l a t t i c e c a n n o t be homogeneously deformed i n t o a BCC (body c e n t e r e d c u b i c ) l a t t i c e by a s t r a i n
which is an i n v a r i a n t -p l a n e s t r a i n ( I P S ) , and it f o l l o w s ( 1 ) t h a t t h e s e c r y s t a l s c a n n o t be j o i n e d by an i n t e r f a c e which is f u l l y c o h e r e n t , e x c e p t when t h e i n t e r f a c i a l a r e a i n v o l v e d is v e r y small. For l a r g e r a r e a s o f c o n t a c t , t h e s t r u c t u r e of t h e i n t e r f a c e w i l l i n g e n e r a l c o n s i s t o f c o h e r e n t r e g i o n s s e p a r a t e d by p e r i o d i c d i s c o n t i n u i t i e s which p r e v e n t t h e m i s f i t i n t h e i n t e r f a c e p l a n e form accumulating over l a r g e d i s t a n c e s , i n o r d e r t o minimise e l a s t i c s t r a i n s a s s o c i a t e d w i t h t h e i n t e r f a c e . There a r e two k i n d s o f semi-coherency (1-3) -i f t h e d i s c o n t i n u i t i e s d i s c u s s e d above a r e screw d i s l o c a t i o n s , o r d i s l o c a t i o n s whose b u r g e r s v e c t o r d o e s n o t l i e i n t h e i n t e r f a c e p l a n e , t h e n t h e semi-coherency is o f t h e t y p e a s s o c i a t e d with g l i s s i l e m a r t e n s i t i c i n t e r f a c e s , whose motion i s c o n s e r v a t i v e . and l e a d s t o an IPS shape change. A l t e r n a t i v e l y , t h e d i s l o c a t i o n s which c o n s t i t u t e t h e d i s c o n t i n u i t i e s may have b u r g e r s v e c t o r s which l i e i n t h e i n t e r f a c e p l a n e , n o t p a r a l l e l t o t h e d i s l o c a t i o n l i n e , g i v i n g " e p i t a x i a l " semi-coherency (1 -3), Fig. I . C l e a r l y , t h e normal d i s p l a c e m e n t o f such an i n t e r f a c e n e c e s s i t a t e s t h e t h e r m a l l y a c t i v a t e d climb of t h e m i s f i t d i s l o c a t i o n s , s o t h a t t h e i n t e r f a c e can o n l y move i n a non-conservative manner, w i t h r e l a t i v e l y r e s t r i c t e d m o b i l i t y a t low t e m p e r a t u r e s .
The n a t u r e o f t h e shape change t h a t accompanies t h e motion o f an e p i t a x i a l l y semic o h e r e n t i n t e r f a c e is more d i f f i c u l t t o a s s e s s . A s d i s c u s s e d by C h r i s t i a n (1-3), t h e upwards n o n -c o n s e r v a t i v e movement o f t h e boundary AD (Fig.1) t o a new p o s i t i o n C'D' would change t h e shape o f a r e g i o n ACDB o f t h e p a r e n t c r y s t a l t o a shape AC' D' B o f t h e p r o d u c t phase. The shape change amounts t o a u n i a x i a l c o n t r a c t i o n normal t o AB t o g e t h e r w i t h a s h e a r component p a r a l l e l t o t h e i n t e r f a c e p l a n e (i.e., an i n v a r i a n t -p l a n e s t r a i n ) . Because o f t h e d i s l o c a t i o n c l i m b i m p l i c i t i n t h e p r o c e s s , t h e t o t a l number o f atoms i n r e g i o n s ACDB and AC' D' B w i l l n o t be e q u a l , t h e d i f f e r e n c e b e i n g removed by d i f f u s i o n normal t o t h e i n t e r f a c e p l a n e . Atom movements a r e t h e r e f o r e n e c e s s a r y ( a t l e a s t ) over a d i s t a n c e e q u a l t o t h a t moved by t h e boundary, c o r r e s p o n d i n g t o t h e t h i c k n e s s of t h e transformed r e g i o n . If t h i s c o n s t i t u t e s t h e o n l y d i f f u s i o n a l f l u x t h a t accompanies i n t e r f a c e motion, t h a n t h e s h e a r component o f t h e shape change w i l l
Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1982467 n o t be d e s t r o y e d , and t h e t r a n s f o r m a t i o n w i l l e x h i b i t t h e s u r f a c e r e l i e f e f f e c t s (and c o r r e s p o n d i n g s t r a i n e n e r g y ) n o r m a l l y a s s o c i a t e d w i t h d i s p l a c i v e t r a n s f o r m a t i o n s . The m o b i l i t y w i l l , o f c o u r s e , be l i m i t e d by t h e c l i m b p r o c e s s . T h i s means ( 3 ) t h a t t h e d e t e c t i o n o f an IPS s u r f a c e r e l i e f e f f e c t , w i t h a s h e a r component, d o e s n o t n e c e s s a r i l y i m p l y t h e e x i s t e n c e o f a g l i s s i l e m a r t e n s i t e t y p e s e m i -c o h e r e n t i n t e r f a c e . However, C h r i s t i a n ( 3 ) h a s p o i n t e d o u t t h a t s i n c e a t o m s have t o m i g r a t e o v e r l a r g e d i s t a n c e s when an e p t a x i a l l y s e m i -c o h e r e n t i n t e r f a c e moves, t h e y s h o u l d a l s o be a b l e t o produce a n e t f l o w p a r a l l e l t o t h e i n t e r f a c e , t h u s e l i m i n a t i n g t h e s h e a r component o f t h e s h a p e change, and its a s s o c i a t e d s t r a i n energy. R e f e r r i n g t o Fig.1 , t h i s would i n v o l v e t h e d i f f u s i o n o f m a t t e r c o n t a i n e d i n t h e r e g i o n BF'D' t o r e g i o n AFC', i n a d i r e c t i o n p a r a l l e l t o t h e i n t e r f a c e . Hence, it h a s been c o n s i d e r e d i m p r o b a b l e (1-3) t h a t an a t o m i c c o r r e s p o n d e n c e can be m a i n t a i n e d d u r i n g n o n -c o n s e r v a t i v e i n t e r f a c e motion. F i g u r e 1 Diagram i l l u s t r a t i n g t h e n a t u r e o f t h e shape change accompanying t h e movement o f an e p i t a x i a i l y s e m i -c o h e r e n t i n t e r f a c e .
Such an argument d o e s , however, i g n o r e t h e f a c t t h a t t h e c l i m b motion o f t h e m i s f i t d i s l o c a t i o n s o c c u r s t h r o u g h a d i s t a n c e e q u a l t o t h e t h i c k n e s s of t h e p l a t e AC'D'B ( F i g . l ) , whereas t h e f l o w n e c e s s a r y t o e l i m i n a t e t h e s h e a r component o f t h e s h a p e change h a s t o o c c u r t h r o u g h a much
g r e a t e r d i s t a n c e e q u a l t o t h e l e n g t h o f t h e p l a t e . The +,hickness t o l e n g t h r a t i o o f s u c h p l a t e s is always v e r y s m a l l ( f o r good e l a s t i c accommodation), and hence it seems f e a s i b l e t h a t IPS s h a p e c h a n g e s w i t h s h e a r components will be o b s e r v e d , even when t h e i n t e r f a c e motion is n o n -c o n s e r v a t i v e i n t h e s e n s e d i s c u s s e d above.
There a r e some i m p o r t a n t r e s e r v a t i o n s t o t h i s s t a t e m e n t , t h e f i r s t b e i n g t h a t t h e f r e e e n e r g y change d r i v i n g t h e i n t e r f a c e must c l e a r l y be g r e a t e r t h a n t h e s t r a i n e n e r g y due t o t h e shape change. Second' y, t h e d e g r e e o f semi-coherency ( i n t e r m s o f t h e s p a c i n g o f
r e n c e i n d i f f u s i o n d i s t a n c e s p o i n t e d o u t e a r l i e r .
I n summary, t h e examination of s u r f a c e r e l i e f e f f e c t may n o t e n a b l e d i s t i n c t i o n between t h e two k i n d s o f semi-coherency. The purpose o f t h e p r e s e n t work was t o r e s o l v e whether t h e i n t e r f a c e s which accomplish b a i n i t i c t r a n f o r m a t i o n i n s t e e l s a r e g l i s s i l e , by examining i n t e r f a c e m o b i l i t y . 
Most o f t h e e x p e r i m e n t a l d e t a i l s h a v e been p u b l i s h e d elsewhere (4.5)
. and some e a r l i e r r e s u l t s o f r e l e v a n c e ( 5 ) t o t h e p r e s e n t problem a r e summarised below.
It has been demonstrated ( 5 ) t h a t t h e mechanism o f b a i n i t i c t r a n s f o r m a t i o n i n t h e above a l l o y i s c o n s i s t e n t with t h e t h e o r y ( 6 , 7 ) t h a t t h e growth o f b a i n i t i c f e r r i t e o c c u r s by t h e p r o p a g a t i o n o f m a r t e n s i t i c s u b -u n i t s , w i t h t h e r e d i s t r i b u t i o n o f e x c e s s c a r b o n o c c u r r i n g after t h e a c t u a l t r a n s f o r m a t i o n event. Hence, t h e f o r m a t i o n o f b a i n i t e h a s been shown t o c e a s e ( 5 -7 ) when t h e carbon c o n t e n t o f t h e r e s i d u a l a u s t e n i t e ( e n r i c h e d by t h e p o s t -t r a n s f o r m a t i o n p a r t i t i o n i n g o f c a r b o n from f e r r i t e t o a u s t e n i t e ) r e a c h e s a l e v e l which makes f u r t h e r d i f f u s i o n l e s s t r a n s f o r m a t i o n o f a u s t e n i t e thermodynamically i m p o s s i b l e . T h i s d o c s n o t , however, mean t h a t d i f f u s i o n a l t r a n s ' f o r m a t i o n c a n n o t o c c u r beyond t h i s s t a g e (5.6). even though b a i n i t i c t r a n f o r m a t i o n may c e a s e . i n t e r f a c e w i t h t h e a u s t e n i t e h a s d e g e n e r a t e d i n t o a s e r i e s o f p e r t u r b a t i o n s .
Hence, Bhadeshia ( 6 ) found t h a t a specimen o f Fe-0.30C-4.08Cr a u s t e n i t i s e d a t 1100.C f o r 10 mins and t h e n i s o t h e r m a l l y t r a n s f o r m e d a t 478.C f i r s t t r a n s f o r m e d t o b a i n i t e , b u t (Fig.2) 
IPS shape change ( u n l i k e t h e o r i g i n a l b a i n i t e p l a t e s ) , a l t h o u g h m i c r o a n a l y s i s i n d i c a t e d t h a t t h e y grew w i t h o u t any s u b s t i t u t i o n a l a l l o y i n g element p a r t i t i o n i n g . It should a l s o be noted t h a t t h e morphology o f t h e p e r t u r b a t i o n s (Fig.2) is c l e a r l y i n c o n s i s t e n t w i t h t h e e x i s t e n c e o f any m a c r o s c o p i c a l l y o b v i o u s i n v a r i a n t plane. The f e r r i t e c o r r e s p o n d i n g t o t h e p e r t u r b a t i o n s was found t o be i n t h e same c r y s t a l l o g r a p h i c o r i e n t a t i o n a s t h e o r i g i n a l b a i n i t e ( i m p l y i n g c o n t i n u i t y ) . D e s p i t e a l l t h i s , it t o o k 43 days f o r t h e p e r t u r b a t i o n s t o d e v e l o p and accomplish r o u g h l y t h e same d e g r e e o f t r a n f o r m a t i o n a s t h e b a i n i t e , which developed v e r y r a p i d l y .
Growth Rate Analysis. -The p e r t u r b a t i o n s i l l u s t r a t e d i n Fig.2 
could be a consequence o f morphological i n s t a b i l i t y , o f t h e t y p e f i r s t d i s c u s s e d by M u l l i n s and Sekerka ( 8 ) .
They shbwed t h a t a p l a n a r i n t e r f a c e , moving under t h e c o n d i t i o n s o f d i f f u s i o n c o n t r o l l e d growth, can sometimes become u n s t a b l e and d e g e n e r a t e i n t o a s e r i e s o f p e r t u r b a t i o n s . It is t h e r e f o r e n e c e s s a r y t o examine whether t h e p e r t u r b a t i o n s observed i n t h e p r e s e n t work grew a t a c a r b o n d i f f u s i o n c o n t r o l l e d r a t e . 1 ) The d i f f u s i o n c o e f f i c i e n t o f c a r b o n is c o n c e n t r a t i o n d e p e n d e n t , and t h e growth r a t e was c a l c u l a t e d on t h e b a s i s o f a c o n s t a n t d i f f u s i o n c o e f f i c i e n t e v a l u a t e d a s a weighted a v e r a g e o v e r t h e c o m p o s i t i o n r a n g e i n t h e m a t r i x , a s d i s c u s s e d by T r i v e d i and Pound (9.10). The r e l e v a n t c o m p o s i t i o n r a n g e (which d e l i m i t s t h e carbon c o n c e n t r a t i o n p r o f i l e ahead o f t h e growing edge) was t a k e n t o be 0.0138 -0.0959 mole f r a c t i o n o f carbon, t h e upper l i m i t c o r r e s p o n d i n g t o t h e v a l u e g i v e n ( a t 478'C) by t h e ~e ; c u r v e o f t h e phase diagram (Fig.1b of Ref.6) . The lower l i m i t i s t h e a v e r a g e a l l o y carbon c o n t e n t .
2 ) To o b t a i n t h e weighted a v e r a g e d i f f u s i o n c o e f f i c i e n t (51, i t s c a r b o n c o n c e n t r a t i o n dependence was e v a l u a t e d a s i n (11). t a k i n g f u l l a c c o u n t o f t h e i n f l u e n c e o f C r on t h e a c t i v i t y o f carbon i n a u s t e n i t e . 5 was t h u s found t o be 3.925 x an2 p e r second.
3 ) The i n t e r f a c i a l e n e r g y was t a k e n t o be 0.2 ~/ r n~, and t h e growth r a t e was c a l c u l a t e d on t h e b a s i s o f Zener's assumption ( s e e Ref.9) t h a t t h e p l a t e t i p r a d i u s a d j u s t s i t s e l f t o a v a l u e c o n s i s t e n t w i t h t h e o c c u r r e n c e o f a maximum growth v e l o c i t y .
